Understanding whether antiferromagnetism is responsible for superconductivity in high temperature superconductors continues to be one of the most important unresolved problems in modern condensed matter physics. The parent compounds of both iron-pnictide and curpate high temperature superconductors display strong antiferromagnetism 1, 5, 6, [16] [17] [18] . However, for iron-pnitides, the parent compounds are semimetal and the superconductivity can coexist with AFM order [2] [3] [4] [5] [6] [7] [8] [9] while for curpates, the parent compounds are AFM Mott-insulators and the superconductivity is developed after the AFM order is completely suppressed by doping 1, 16 . This critical difference has led to strong debate whether the iron-pnictides are weak coupling electron systems or similar strong correlated electron systems as cuprates. In the weak coupling approach, the AFM in iron-pnictides is generated by the nesting between the electron-like Fermi surfaces near the zone corner and the hole-like Fermi surfaces near the zone center in the Brillouin zone. It is also shown that the scattering between the hole and electron pockets drives an s ± pairing symmetry, a s-wave pairing symmetry characterized by opposite signs between the hole and electron Fermi surface [19] [20] [21] [22] [23] [24] [25] .
In the strong coupling approach for iron-pnictides, the AFM order is mainly contributed from local spin moments and a similar s-wave pairing symmetry is predicted 23, 26 , originated from the strong AFM exchange coupling between two next nearest-neighbor iron atoms.
The newly discovered iron chalcogenide superconductors A x Fe 2-y Se 2 conceptually challenge the weak coupling picture in iron-pnictides because only electron Fermi surfaces around the zone corners are observed so that the scattering between the hole and electron pockets can not be responsible for the superconductivity in these new materials 27, 28 . Moreover, the new materials display many intriguing physical properties: (i) They have strong insulating phase featured by eight orders of magnitude increase of resistance from high temperature to low temperature as shown in Fig.4(a) and Fig.4 Table I To further determine the parent compound, we focus on the two series of samples with nominal composition A x Fe y Se 2 (x=1 and 0.8). Figure 4b shows the resistivity as a function of temperature in KFe y Se 2 (y ranging from 1.5 to 2.4). All the samples show insulating behavior and no trace for superconductivity can be found. A sharp rapid increase in resistivity takes place in the temperature ranging from 525 K to 550 K due to the Fe vacancy order and AFM transition. The elemental analysis (as shown in 
Methods:
K x Fe y Se 2 single crystals used in this study were grown by using Bridgman method 11 . The compositions of crystals were determined using an energy-dispersive X-ray spectrometer (EDS) mounted on the field emission scanning electronic microscope (FESEM), Sirion200. At least five spots for each crystal have been measured to obtain the average potassium and iron concentration by considering selenium as 2. To make sure that the obtained compositions from EDS are consistent with each batch, more than two pieces of crystal for each sample from the same batch were used to determine the composition. The average valence of iron was obtained for each crystal by calculation with formula: (4-x)/y assuming without Se vacancy, where x and y were the actual concentration of potassium and iron from elemental analysis. All these results have been listed in Table I . We measured resistivity using standard four-probe method. For resistivity below 400 K, the measurements were carried out by using Quantum Design PPMS-9. The measurement of high temperature resistivity above 300 K was performed by using LR700 alternative current Resistance bridge with Type-K Chromel-Alumel thermocouples as thermometer in a home-built high-temperature oven. Magnetic susceptibility was measured by using Quantum Design MVSM-MPMS. High-temperature magnetic susceptibility was measured using high-temperature oven in a Quantum Design SQUID-MPMS-7. The Seebeck coefficients were measured on Quantum Design PPMS-9 with steady-state method by means of heat off and on mode. Specimens for TEM observation were prepared by peeling off a very thin sheet of a thickness around several tens microns from the single crystal and then milling by Ar ion. Microstructure analyses were performed on a FEI Tecnai-F20 TEM equipped with double-tilt cooling holder. 
